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	Proposed Operating Guide Language Revision


1.6
Operating Definitions

A complete list of definitions is contained within the Protocols, Section 2, Definitions and Acronyms.  The following definitions apply specifically to reliability and security operation.

It is essential to the reliability of the ERCOT system that all appropriate personnel use and understand the same terms in their daily operations.  The definitions in this section are intended to enable the ERCOT Control Area Authority, Qualified Scheduling Entities and Transmission and Distribution Service Provider operators to effectively communicate on an ongoing basis.

	Capacitor
	Produces reactive power (VAR source) for voltage control and causes the system power factor to move towards a leading condition.


	Designated Agent
	Any entity that is authorized to perform actions or functions on behalf of another entity.


	Generator Reactive Power Sign/Direction Terminology 
	(1)
Lagging power factor operating condition is when VAR flow is out of the generating unit (overexcited generator) and into the transmission system and is considered to be positive (+) flow, i.e., in the same direction as MW power flow.  The generator is producing MVARs

(2)
Leading power factor operating condition is when VAR flow is into the generating unit (underexcited generator) and out of the transmission system and is considered to be negative (-) flow, i.e., in the opposite direction as MW power flow.  The generator is absorbing MVARs.




	Inadvertent Energy
	The difference between a Control Area’s actual net interchange and a Control Area’s scheduled net interchange.


	Interchange
	a.
Net Interchange 

The algebraic sum of the power flows of the ERCOT Control Area’s interconnections with other Control Areas.  Sign convention is that net interchange out of an area is positive while net interchange into an area is negative.

b.
Scheduled Net Interchange 

The mutually prearranged intended net power flow on the ERCOT Control Area’s interconnections with other Control Areas. 



	Physical Responsive Capability (PRC)


	The Physical Responsive Capability is a representation of the total amount of system wide online capability that has a high probability of being able to quickly respond to system disturbances.  The PRC shall be calculated by (i) determining each Resource meeting the requirements of Section 2.5.2.3, Types of Responsive Reserve of these Guides,  (ii) determining for each Resource the lesser quantity of the latest Net Dependable Capability, the Resource Plan HOL, or the telemetered real time capability, (iii) multiplying the lesser quantity of each Resource by the RDF, (iv) using that result to determine the amount of responsive reserve capability then available on each Resource, and (v)  the sum, for all Resources, of the responsive reserve capability as determined for each Resource.  The PRC shall be used by ERCOT to determine the appropriate Emergency Notification and EECP Steps.


	Remedial Action Plan (RAP)
	Predetermined operator actions to maintain ERCOT Transmission Grid reliability during a defined adverse operating condition.


	Reserve Discount Factor (RDF)


	The Reserve Discount Factor is a representation of the average amount of system wide capability that, for whatever reason, is historically undeliverable during periods of high system demand.  The RDF will be verified by ERCOT and then approved by the ROS. 

	Special Protection System (SPS)
	A protective relay system specially designed to detect abnormal system conditions and take pre-planned corrective action (other than the isolation of faulted elements) to provide acceptable system performance.


	Telemetry
	Equipment for measuring a quantity (e.g., amps, volts, MW, MVAR, MVA) and transmitting the result to a remote location for indication or recording.


	Time Error
	An accumulated time difference between ERCOT system time and the time standard.  Time error is caused by a deviation in ERCOT average frequency from 60.0 Hz.


	Transmission Service Provider (TSP)
	An Entity that owns or operates for compensation in this state, equipment or Facilities rated at 60kV or higher used to transmit electricity, and whose rates for Transmission Service are set by the PUCT.


	Transmission Line Terminal Sign/Direction Terminology
	(1)
MW or VAR flow out of the bus and into the line is considered to be positive (+) flow.

(2)
MW or VAR flow into the bus and out of the line is considered to be negative (-) flow.


2.5.2.3
Types Of Responsive Reserve

Reference:  Protocols Section 6.5.4, Responsive Reserve Service

(1)
Responsive Reserve Service (RRS) may be provided by:  (a) unloaded Generation Resources that are On-line, (b) Resources controlled by high-set under-frequency relays, (c) hydro Responsive Reserves, or, (d) from DC Tie response that stops frequency decay.  The minimum amount of RRS provided by Generation Resources shall be as specified in the Operating Guides. QSE’s Generation Resources providing RRS must be On-line and capable of ramping to the awarded output level within ten (10) minutes of the notice to deploy energy, must be immediately responsive to system frequency, and must be able to maintain the scheduled level for the period of service commitment. The amount of RRS on an individual Generation Resource may be further limited by requirements of the Operating Guides.

Responsive reserves provided by a QSE shall meet the following requirements:

(1)
In no case shall more than twenty percent (20%) of the Net Dependable Capability for any non-Combined Cycle thermal unit be used as Responsive Reserve.
(2)
In no case shall more than twenty percent (20%) of the combined Net Dependable Capability for any Combined Cycle Block with one or more CTs or GTs coupled to a Steam Turbine, with their net maximum capability aggregated together, be used as Responsive Reserve.
(3)
In no case shall more than twenty percent (20%) of the Net Dependable Capability for any hydro unit with a five percent (5%) droop setting operating as a generator be used as Responsive Reserve.
(4)
In no case shall capacity from any Wind unit be used as Responsive Reserve.
Interruptible Responsive Reserve

Reference:  Protocols Section 6.5.4, Responsive Reserve Service

(2) A QSE’s Load acting as a Resource must be loaded and capable of unloading the scheduled amount of RRS within ten (10) minutes of instruction by ERCOT and by action of underfrequency relays as specified by the Operating Guides.

(5) Loads acting as a Resource providing RRS must provide a telemetered output signal, including breaker status and status of the under-frequency relay.

(8) The amount of Resources on high-set under-frequency relays providing RRS will be limited to fifty percent (50%) of the total ERCOT RRS requirement.  ERCOT may reduce this limit if it believes that this amount will have a negative impact on reliability or if this limit would require additional Regulation to be deployed as prescribed in Section 6.4.1, Standards for Determining Ancillary Services Quantities. 

Telemetered Interruptible Load controlled by under-frequency relays (UFR) for automatic interruption may be provisionally qualified and eligible to participate as a responsive reserve Resource as specified in Section 6.10.1, Introduction, of the Protocols.

To become provisionally qualified as a provider of Responsive Reserve Service (RRS), the Load shall complete the following requirements:

Register as a Resource with ERCOT;

Complete Asset Registration of LaaR;

Provide ERCOT the appropriate UFR Load Affidavit;

Provide ERCOT with a simplified one-line diagram between relay and operating device;

Provide ERCOT with a UFR set point calibration documentation including: the relay used to shed Load at low frequency, the relay set point, the relay operating time, and the typical loads to be shed;

Test to verify appropriate voice communications are in place for verbal Dispatch Instructions by ERCOT;

Be capable of interruption by automatic operation of the under-frequency relay(s) set to initiate the interruption whenever system frequency reaches a specific value.  The initiation setting of the relay shall not be any lower than 59.7 Hz.;

Have frequency measuring relays with a time delay of no more than 20 cycles (or 0.33 seconds for relays that do not count cycles).  Total time from the time frequency first decays to a value low enough to initiate action of the under frequency relay(s) to the time Load is interrupted should be no more than 30 cycles, including all relay and breaker operating times.

Be capable of interruption within 10 minutes of receipt of a verbal Dispatch Instruction from ERCOT;

Be telemetered through the QSE to the ERCOT CAA with a real-time signal of total interruptible Load on high-set under-frequency relays, breaker status, the status of the high set under-frequency relay, and signals representing the Load Resource’s MW response to instruction; and,

Be able to remain interrupted during actual event until replaced by other Net Dependable Capability.  In no case may interrupted Load be restored to service without the approval of the ERCOT operator;

To become and remain fully qualified as a provider of RRS, the Load shall complete the requirements above and the following:

· Pass simulated or actual testing according to ERCOT Procedure; and,

· Perform verification testing as described in Operating Guides Section 6, Reports and Forms.

DC Tie Responsive Reserve

A DC tie may be used as Responsive Spinning Reserve up to 30 MW subject to the following constraints:

The tie shall respond with increased deliveries to ERCOT or decreased deliveries from ERCOT at an ERCOT frequency of 59.9 Hz;

The response rate will not be less than 30 MW per minute;

The response delay will not exceed 4 seconds;

The response will be retained until the ERCOT frequency has recovered to a level at or above 60.0 Hz or as directed by the Control Area Authority;

A QSE claiming DC Tie Responsive Reserve Service must demonstrate the existence of contracts agreeing to provide the required response with the DC Tie operator;

A QSE claiming DC Tie Responsive Reserve Service must have agreement with the Control Area on the opposite side of the DC Tie involved approving the amount and conditions.

Hydro Responsive Reserve

Hydro Unit(s) operating in the synchronous condenser fast response mode may be designated as Hydro Responsive Reserve provided that:

Only the amount of a hydro unit's demonstrated 10 second response may be used as Responsive Reserve subject to verification as described in Protocols Section 6.10;

Automatic controls using the "fast response" mode must be in operation to initiate a move to the generating mode.  The initiation setting of the automatic controls shall not be any lower than 59.9 Hz and the unit must be generating within four (4) seconds of the set relay operation;

A Real Time signal of the MW output of hydro units being operated in the synchronous condenser fast response mode is telemetered to the ERCOT.
4.5.3
Implementation
ERCOT shall be responsible for monitoring system conditions, initiating the EECP steps below, notifying all QSEs and TOs, and coordinating the implementation of the EECP Conditions while maintaining transmission security limits.  QSEs and TOs will notify all the Market Participants they represent of each ERCOT declared EECP Step.

ERCOT has the authority to obtain Emergency Assistance energy over the DC tie(s) for use by ERCOT.  ERCOT is also the coordinating authority for requests for emergency type power into or out of ERCOT.
ERCOT, at management’s discretion, may at any time issue an appeal through the public news media for voluntary energy conservation.  
There may be insufficient time to implement all steps in sequence.  ERCOT can immediately implement Step 3 of the EECP any time the system frequency is below 59.8 Hz and will immediately implement Step 3 any time the frequency is below 59.5 Hz.

Percentages for Step 3 Load shedding will be based on the previous year's TDSP peak Load, as reported to ERCOT, and will be reviewed by ERCOT and modified annually.

The ERCOT System Operator shall declare the EECP steps to be taken by QSEs and TDSPs.  QSEs and TDSPs shall implement actions under that Step (and all above if not previously accomplished) and if ordered by the ERCOT Shift Supervisor or his designate, shall report back to the ERCOT System Operator when the requested step has been completed.

4.5.3.1 General Procedures Prior to EECP Operations 
Prior to declaring EECP Step 1 detailed in Section 4.5.3.3, EECP Steps, ERCOT shall

· Start RMR units available in the time frame of the emergency. RMR units should be loaded to full capability;
· Issue Dispatch Instructions to QSEs to suspend any ongoing ERCOT required generating unit testing;
· Utilize Non-Spin Reserve Services that can be deployed to increase Responsive Reserves; and
· ERCOT shall use the Reserve Discount Factor (RDF) for the purpose of monitoring Physical Responsive Capability.  The Physical Responsive Capability will be used by ERCOT to determine the appropriate Emergency Notification and EECP Steps. 
· In addition, ERCOT may issue an appeal through the public news media for voluntary load reduction if authorized by the ERCOT Chief Executive Office or its designee based on an evaluation of existing and expected system conditions.  
4.5.3.2
General Procedures During EECP Operations
ERCOT Control Area Authority will re-emphasize the following operational practices during EECP operations to minimize non-performance issues that may result from the pressures of the emergency situation.

	OPERATOR
	EECP ACTION

	ERCOT
	Suspends Ancillary Service Obligations that it deems to be contrary to reliability needs.

	ERCOT
	Notify each QSE and TO via hotline of declared EECP Step.

	QSEs and TOs
	Notify each represented Market Participant of declared EECP Step.

	ERCOT, QSE & TDSP
	Continue to respect confidential market sensitive data.

	QSEs
	Update Resource Plans to limit or remove capacity when unexpected start-up delays occur or when ramp limitations are encountered.

	QSEs
	Report when online or available capacity is at risk due to adverse circumstances.

	QSEs and TDSPs and all other Entities
	Must not suspend efforts toward expeditious compliance with the applicable EECP Steps declared by the ERCOT nor initiate any reversals of required actions without ERCOT authorization.


4.5.3.3
EECP Steps

Step 1 – Maintain ERCOT Physical Responsive Capability (PRC) on units plus RRS MW provided from LaaR Equal To 2300 Mw 
	OPERATOR
	ACTION

	ERCOT
	· 
· 
· 
· Utilize available DC tie capability that is not already being used by the market.

· Notify the Southwest Power Pool Security Coordinator.

· Issue OOM dispatch instructions to uncommitted units available within the expected timeframe of the emergency.

· 

	QSE
	· Notify ERCOT of any resources uncommitted but available in the timeframe of the emergency.


Step 2 – Maintain ERCOT Physical Responsive Capability (PRC) on units plus RRS MW Provided from LaaR Equal To 1750 MW 
	OPERATOR
	ACTION

	
	In addition to measures associated with STEP 1

	ERCOT
	· Instruct TDSPs to reduce customer loads by using distribution voltage reduction measures, if deemed beneficial by the TDSP.

· Instruct QSEs to deploy all Responsive Reserve, which is supplied from Load acting as a Resource (LaaRs) (controlled by high-set under-frequency relays)
· With approval of the affected Non-ERCOT control area, may instruct TDSPs to implement Block Load Transfer, which transfer load from the ERCOT control area to Non-ERCOT control areas.
· Unless such a media appeal is already in effect, ERCOT staff shall issue an appeal through the public news media for voluntary energy conservation.



	
	

	
	

	
	· 
· 


 Step 3 - Maintain System Frequency At 59.8 Hz Or Greater

	OPERATOR
	ACTION

	
	In addition to measures under STEPS 1 – 2.

	ERCOT
	Direct all TDSPs and their agents to shed firm load, in 100 MW blocks, distributed as agreed and documented in the ERCOT Operating procedures in order to maintain a steady state system frequency of 59.8 Hz or greater.

	TDSPs
	Keep in mind the need to protect the safety and health of the community and the essential human needs of the citizens.  Whenever possible, TDSPs shall not manually drop load connected to under-frequency relays during the implementation of the Emergency Electric Curtailment Plan.
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